*32                                   CONCRETE.
shingle, and sand. Taking the transverse strength (at
three mouths) of a mixture of 1 Portland cement + 4 sand
+ 5 shingle to be 100, we find the strength of a mixture
of 1 + 3 + 6 to be 121, of 1 + 2 + 7 to be 225, of
1 + 1 + 8 to be 285, and of 1 + 0 + 9 to be no less
than :*.'U.
The second scries of tests was made with concretes con-
tain ing uniformly 1 part of cement and 5 parts of shingle,
but. various quantities of sand. Taking the transverse
strength (at four and a half months) of a mixture of 1 Port-
land cement + 4 sand + 5 shingle to be 100 as before,
wo (hid the strength of a mixture of 1 + 3 + 5 to be 113,
of I + 2 + 5 to be 184, of 1 + 1 + 5 to be 289, and
Of 1 4. o + 5 to be no less than 361.
A comparison of the ratios existing between the various
concretes in the two series reveals the fact that the strength
(lopcndH almost wholly on the quantity of sand mixed with
the commit, and not on the amount of coarse material. In
odhcr words, the strength of concrete vaiies, within certain
limits, according to the strength of the mortar in which
tho aggregate is imbedded. It must be noticed that this
JH true within certain limits only, for, although little
dittbronco is noticeable in the strength of sandless concrete,
whethor it contains 9 parts of shingle or only 5, yet, if the
proportion of shingle be increased beyond 9 parts, the limit
will Hotm .bo reached at which the neat cement becomes too
small in bulk to form a film between all contiguous surfaces
of tho shingle, and dry joints remain, which are, of course,
a source of weakness.
Concrete, however, IB seldom used in largo masses, with
a matrix of neat cement, partly because of tho cost of such
concrete, but also because of its porosity and the greater
care required in its manipulation. In Mr. Button's experi-
ments, the blocks without sand were full of holes outside,
and not by any means homogeneous inside; those contain-
ing only one part of sand wore also honeycombed, although
not. to UH groat an extent as the foregoing. The "shingle/
it must bo naid, was not "absolutely free from sand."